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Abstract Recently, pairing—based cryptographies such as ID-based cryptographic and group
signature have been studied. For their implementations, pairings such as Xate pairing and R—-ate
pairing have been efficient. In order to make pairing calculations faster, it is important to make
not only pairing algorithms but also arithmetic operations in the defined field efficient. Thus,
in several kinds of ordinary pairing—friendly curves, we focused on Freeman curve that enables
implementations of fast pairing—based cryptographies, and proposed efficient implementation
methods of arithmetic operations in the definition field, in SCIS2009. This paper proposes more
efficient methods, and shows implementation results of Xate pairing and R—ate pairing.
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